too much -the notorious "reviewer #3 problem". I don't think it is fair to ask someone to do something essentially impossible. We have to keep science fun: it is very hard work, it is competitive, and the problems are tough. Many colleagues respond to the overwhelming number of papers by wanting to see more complete stories published. A simple, solid short paper is easy to skim, but a complete long one with lots of goodies tucked away in supplemental material is difficult to read. Most of the time we are skimming for information, methods, concepts. So, I would find it easier if the papers were simpler and the abstracts summarized most of the content. I think publication will evolve back to a more satisfying process.
I have one theory about unreasonable reviews, the ones that ask for many additional experiments that would make the paper even better. If I review a paper and take notes on an electronic device, then I have all my thoughts -some incisive, many random -in the document. Because I typed it all, I am loath to delete my brilliant words. However, if I scribble notes on a paper, then when I transfer to electronic media, I have to filter, and more importantly, I throw out many items that are not relevant and not worth typing. At the end, you still have to go back and ask yourself: is this review good for science? So we can use a Categorical Imperative: when you review a paper, please ask yourself "is this making everyone enjoy science or hate it?"
What is the best advice you've been given, and what advice would you offer someone wondering whether to start a career in biology? My maternal grandmother told me that "life is long, but it is short". This is wonderfully ambiguous: I am not sure what it means, but I follow it assiduously. Sometimes I interpret it as "move fast because time is fleeting" (Gather ye rosebuds while ye may, or Get it while you can). Other times I interpret it as Life is too short to put up with this, or Life is too short to worry about that. Great advice from a happy person who had a tough life.
I think being a biologist is like being a non-starving artist. You go into this for the passion and interest and it will work out. I advise people to go into science for the joy and excitement; these will sustain you.
What is the big deal about Open Access? There are two reasons I now think it is crucial. When I personally need to look up some medical research, I want to skim all the articles quickly and thus the price point is too high. Release after a waiting period seems okay, except if there is a paper about my disease, I want to read it today! Second, database projects really need access to the full text of all published papers upon publication so our computer programs can tell if a paper is relevant and suggest information to be extracted. 
Gemmata obscuriglobus

Damien P. Devos
What is Gemmata obscuriglobus?
Gemmata obscuriglobus is the standard bearer of a group of bacteria that has recently been the focus of interest in cellular, environmental, medical and evolutionary biology. G. obscuriglobus bacteria have been dubbed the 'platypus of microbiology' because of their peculiar characteristics usually not observed in bacteria, including some that are more commonly associated with eukaryotes and archaea. G. obscuriglobus has also been labeled 'the nucleated bacteria' because a double membrane sometimes appears in two dimensions to surround its genomic material, but this claim is disputed and confirmation of this fact in three-dimensional studies is still lacking. Those and other features have lead to the suggestion that these bacteria might be our closest prokaryotic relatives. G. obscuriglobus is aerobic, heterotrophic and slow growing, with a generation time in the order of a few hours. It belongs to the Planctomycetes phylum, which is part of the PVC superphylum, also containing, amongst others, the Verrucomicrobia and the Chlamydiae phyla. This group is phenotypically very diverse, containing aerobic and anaerobic representatives, free-living and pathogenic, as well as heterotrophic and autrophic ones. G. obscuriglobus is a freshwater bacteria. However, Gemmata-related species have also been found in wastewater plants, in acid bogs, swamps, and the soil. Indeed, PVC bacteria appear to be ubiquitous, including inside our intestinal tract, where members of the phylum Verrucomicrobia influence human health and obesity by contributing to gastrointestinal homeostasis and influencing the immune system. PVCs are also environmentally important, with some members being major producers within the nitrogen and carbon atmospheric cycles, those PVC bacteria involved in the nitrogen cycle being economically important
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with a patented process exploiting them for wastewater remediation. Despite this, and apart from the Chlamydiae, most PVC members are poorly described.
What do we know about Gemmata obscuriglobus? Not much in fact. They are poorly described bacteria belonging to a poorly described group. We know that G. obscuriglobus bacteria are large, round bacteria. With a diameter of 1-2 mm, they have a volume three to five times bigger than more typical bacteria, like Escherichia coli. The nonpathogenic PVCs, at least, also have a large genome. Whereas most 'classical' bacteria have a genome of a few Mb, e.g. the genome of E. coli is ~5 Mb encoding ~5000 genes, G. obscuriglobus has one of the largest PVC genomes at 9.13 Mb and encoding just over 8,000 genes. Some PVC genomes also have a high GC content, with G. obscuriglobus culminating at 67% GC, which might prove problematic when attempting to complete the sequencing of the genome. However, although over 30 PVC complete genomes are available and many more are in preparation, these bacteria remain poorly understood. For most of them, over half of the genes are of unknown function, partly due to the relatively recent discovery of these bacteria, to the initial lack of interest, and to the lack of genetic tools to manipulate the organisms. However, the recent development of transposon mutagenesis in two of the major groups (Planctomycetes and Verrucomicrobia) raises the hope that genetic tools might soon be developed in those organisms.
Then, what is so interesting about these PVC bacteria? Well, despite the fact that we know little about them, the little we do know is already fascinating. Some PVC bacteria display features that are usually not observed in bacteria, such as the lack of the cell wall component peptidoglycan or of the cytoskeletal protein FtsZ. G. obscuriglobus is a FtsZ-less, peptidoglycan-less, sterolproducing bacteria with a complex and dynamic endomembrane system that is in contact with eukaryotic-like membrane coat proteins and capable of protein internalization. How is that for your everyday bacteria? In addition, some of the features present in various PVC members are more commonly associated with the other two domains of life, archaea and eukaryotes, such as the otherwise archaea-specific ether-linked lipids observed in the planctomycete anammox, and the presence of an ancestral form of tubulin in Verrucomicrobia and the production of sterol in G. obscuriglobus, the latter two features usually being distinct to the eukaryotes. Some of those characteristics are also observed in other prokaryotes; however, it is their concerted observation in related species that is unobserved elsewhere. Importantly, not all of those features are present in all PVC members, so their diffuse pattern appears to indicate an ancestral presence followed by differential losses. It is like pieces and bits of eukaryotes and archaea are found in different PVC members, hence the platypus. This has given rise to speculations about the evolutionary relationship between the PVC ancestor and the ancestor of the two other domains. We still don't know much about the origin of those features rarely observed in bacteria, nor about an evolutionary link with archaea and eukaryotes, if any. This is mainly due to the fact that we don't know the molecular players behind most of these features. And for the few that we do, the evolutionary signature is unclear.
How do these bacteria divide without FtsZ? As to many questions related to PVCs, the answer is "We don't know yet!" FtsZ is the protein that forms concentric filaments at the site of division in bacteria. The FtsZ rings overlap and constrict during division until fission of both cells. FtsZ is essential and with the exception of a few pathogens, all bacteria have at least one FtsZencoding gene in their genome. We know that all planctomycetes divide by budding, which again is a rare feature in bacteria. But at least as rare is the fact that G. obscuriglobus, like all planctomycetes and some other PVC members, lack the otherwise ubiquitous FtsZ division protein. FtsZ is usually encoded in the dcw cluster, which contains genes associated with division and peptidoglycan cell wall synthesis. This cluster is degraded, genes are lost in various PVC members and the ftsZ gene is lost in all planctomycetes. This indicates that their ancestor had a classical dcw cluster and thus divided using a FtsZ-based mechanism. Some PVCs have then switched to another form of division and lost the ftsZ gene. How they divide without FtsZ is unknown and one of the greatest mysteries of PVC cell biology. The lack of FtsZ might be linked to the loss of peptidoglycan since a physical link between both has been proposed, mainly based on the fact that FtsZ is not essential in bacteria in which peptidoglycan has been artificially removed -the L-form bacteria. G. obscuriglobus, like some other planctomycetes, has also lost MreB, another bacterial cytoskeleton protein.
What's with those membranes?
The most conspicuous feature of PVCs is their internal membrane system. Most PVC members share a cell plan that deviates from the classical Gram-negative one in terms of membrane organization. This cell plan has historically been claimed to be different from a Gram-negative one, with the lack of an outer membrane, the outermost membrane being interpreted as the cytoplasmic one, and the presence of additional internal membranes, defining the lack of a periplasm and the compartmentalization of the cytoplasm (Figure 1 ). However, recent genomic and electron-microscopy data have argued against this exception to the bacterial cell plan definition and supported the proposal that they form a variation of the Gram-negative cell plan (Figure 1 ). They have increased membrane area mainly due to inner membrane invaginations (inside the cytoplasm) or outer membrane evaginations (outside the cell volume). This is exemplified to the extreme in the case of G. obscuriglobus where the inner membrane invaginates deeply to create an intricate organization inside the cytoplasm (Figure 1 ). Four characteristics of the G. obscuriglobus membranes are relevant. Firstly, the extent and dynamics of those membranes are exceptional for a bacterium, even when compared with other bacteria with non-classical membrane organization, like magnetotactic and photosynthetic bacteria. The internal membranes invaginate deeply inside the cell, creating a continuum of periplasm reaching deep in the cytoplasm. It has been calculated that the inner membrane increases its size by a factor of three compared with the outer membrane. Secondly, G. obscuriglobus is so far the only bacteria that is capable of internalization of whole proteins, which are degraded only when inside the cell. This is a process very similar to endocytosis that is otherwise only known in eukaryotes. In addition, this process is receptor mediated, energy dependent and vesicle associated, strengthening its similarities with the eukaryotic process. Third, a network of connected vesicles has been observed in the periplasm of some cells, apparently connecting the inner membrane to the outer one. The cellular and evolutionary implications of this network are still to be investigated. Finally, those membranes are in close contact with proteins that are structurally related to the membrane coat proteins that shape the endomembrane system of eukaryotic cells, such as clathrin and Sec31. The evolutionary relationship between the bacterial and eukaryotic proteins is unclear, but there is no doubt that they have a similar combination of structural domains. However, structural similarity doesn't imply evolutionary relationship. Because we know so little about the molecular players behind the membrane manipulation in these bacteria, we cannot estimate the evolutionary relationship between the bacterial and eukaryotic membrane systems. Anyway, it opens up fascinating speculations.
Unfortunately, for the most part, the function of this complex endomembrane system in bacteria is unknown. It is linked to the process of protein internalization and degradation in G. obscuriglobus and, in at least one instance, in the anammox planctomycete, the endomembrane system is used to segregate a toxic metabolic intermediate from the rest of the cell. It is also possible that some of the anammox membranes are energized. In any case, those observations make G. obscuriglobus of great significance for understanding possible modes of evolution of minimal endomembrane systems.
What remains to be explored?
Basically everything! With more than half of the genomes without an assigned function, the cellular, genomic, and molecular processes, including cell division and genome segregation, are still poorly understood, not to say mostly unknown. A first priority is to describe the function of the majority of the genes present in the PVC genomes. A second one would be to characterize the particular endomembrane system at the molecular level and examine its relationship with cell-cycle dynamics. As most of the molecular players responsible for the other typically 'non-bacterial' characteristics are still unknown, identifying them, characterizing them and deciphering their evolutionary origin is another priority. It would also be enlightening to understand how PVC members divide without FtsZ. On the positive side, with so many fascinating features, and so many questions and controversy surrounding PVC bacteria, G. obscuriglobus is possibly one of the most exciting organisms to work with at the moment.
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